Study of the hypothalamic angiotensin system in aortic coarctated rats using the reverse microdialysis technique.
The objective of our work was to study the intrahypothalamic actions of irbesartan, an angiotensin receptor antagonist, on blood pressure and dopaminergic and serotoninergic neurotransmission in sham operated (SO) and aortic coarctated (ACo) rats by using the microdialysis perfusion technique. We also studied a possible enhanced pressor response to angiotensin II in aortic coarctated rats in the anterior and posterior hypothalamic area. Wistar urethane-chloralose anaesthetised rats were used. A cannula was inserted in the carotid artery. A concentric microdialysis probe was implanted into the anterior hypothalamus or posterior hypothalamus and irbesartan (6 microg ml(-1)) was perfused through the probe. Changes of mean arterial pressure (MAP) were measured. 3,4-Dihydroxyphenylacetic acid (DOPAC) and 5-hydroxyindoleacetic acid (5-HIAA) levels were measured in dialysate samples by HPLC-EC. A greater response to irbesartan perfusion in the anterior hypothalamic area of aortic coarctated rats was observed (SO rats, DMAP: -4.3+/-2.3 mm Hg; ACo rats, DMAP: -11.4+/-1.5 mm Hg, P<0.05). The pressor response to angiotensin II in the anterior hypothalamic area (SO rats, DMAP: 4.2+/-1.2 mm Hg; ACo rats, DMAP: 21.7+/-3.7 mm Hg, P<0.05) but not in the posterior hypothalamic area was enhanced in aortic coarctated rats. The perfusion of irbesartan in the anterior hypothalamic area did not modify the extracellular levels of 5-HIAA in both experimental groups, but induced a slightly reduction of DOPAC levels in sham operated rats. The results suggest that the angiotensin system in the anterior hypothalamic area is involved in the maintenance of hypertension in ACo rats and it appears that the increased pressor reactivity to angiotensin II is related to this enhanced function. On the other hand, the effect of irbesartan on DOPAC dialysate levels suggests that the drug produces an alteration of the dopaminergic neurotransmission in the SO rats.